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Abstract: PURPOSE: To measure the inclination, the direction 
and the position of a heavy machine simply and with high 
accuracy. 

CONSTITUTION: GPS antennas 11 to 14 are installed in four 
corner parts on a heavy machine, and GPS radio waves from a 
GPS satellite are received by respective receivers 15 to 18 through 
the individual GPS antennas 1 1 to 14. Thereby, individual pieces 
of coordinate data on the WGS-84 system (a worlwide positioning 
system) in the four corner parts on the heavy machine are acquired, 
the individual pieces of coordinate data are taken into a processor 
module 19, they are converted into a three-dimensional orthogonal 
coordinate system in conformity with the Japanese positioning 
system, the position, the inclination and the direction of the heavy 
machine are then computed in real time on the basis of individual 
three-dimensional coordinates, and the attitude of the heavy 
machine is measured. 

Int f l Class: G01S00514; G01C00900 G01C01500 

Patents Citing this One: No US, EP, or WO patents/search 
reports have cited this patent. 



<i9)B*sfctwf (jp) (12) <k gfj 4$ jft & $g (a) (nmmm&m* 

#W¥7-244150 

(43) ^HB ¥^7^(1995) 9^190 



(51) IntCl. 6 




F I 




G 0 1 S 5/14 


4240-5 J 






G 0 1 C 9/00 


Z 






15/00 


A 












mXm<D&3 FD (4 4 1) 


(2D mm 


#K¥6 - 55252 


(71)ffl«A 


000112668 










(22)fflBlB 


¥fi£6¥(1994) 2 328B 




«^l5«#K^lfcir«iaTi 6 #15^ 






























02mm 
























(74)f$IA 





(54) [fSH!©«S0 fi«©§S»H-iHS® 



(57) mm 

mm S«l 0±coraPSB»(CGPS7>^l 1 
~14£&@U uO&GPS7>ftll~14Sl 
LT-ttt-eftOSfl&l 5~1 8TGPSfi}S^e>©G 

pses&sm-t-sciiicio. mmioowmmmz 

fcttSWG S-84f (tS#$Utt£) ffl^Iif-^S 




-357- 



1 

m** i ) s«±©fta&»©&B»;:-e-n-€ : ntaB 

6&E& G P S 7 >y*CW*T £ G P S ffiSfr 6 ©@& 
ttB#GP S7>y+ttBfc»JW*«rtBttJHB«3Rfl!> 

M*9t2] MESBBtt. WIB#GPS7>-x^# 

ic&ttfcnsBjftB i EaoBttaBiMtiHHL 

[R$£3] IWB*GPS7>^0«flMi**ait 
U c:©*ii©§ffltSi:St}iH^GPS7>'r^M(cKG 

p S7>rt© i o*aRWk:*a©B««fcWD»*. 

»«1-*a«EIS*KttTfc*ll#B 1 E«©2B©& 
fMfMKB. 

[0 0 0 1] 

M*±oD«ffl»m gps (^^anfiv 

XxA) «*«£lsfcS«©&£tta&B£H-r«.' 
[0 0 0 2] 

[fi£*©&ffi] ft*. l£*&±**R8«&2fciSV» 
fflfiB©&£, o*D«*©b;y?>j^l«l'a-iJ> 

n«. c©5S, ^vfntt, *©#iDaig©8B«# 
■fe>-y-ttfiB©2>& ttttfju «&, 

[0 0 0 3] 

<i:5fcfiE*©5S»f1-S8£EfiTtt. -^t-fncisies 

ism****. *a. >trctt. jwti,*** 

fiflfiTtt. lX5T©H5*:7caiSL**ftSCt*tT 

*&v>. seoT, ±E&fctb7 ; -*£ffl^T2«©&£ 

n. BSl*(fc-fe>tHS©ffi«^©»fi'bffifillc*5i:H 
[0 0 0 4] BflE#BicB*-cfc3n;tt>© 



(2) &HPP7-2441 50 

BB*aflW*Ctfc»*. 
[0 0 0 5] 

[sis*«ft-r-5fc*©^a] fiaEawsafiEf^fe* 

lcMf*a i ©&93tt> BBiwffitB&w&Bic**^ 
nRRan&B»©GPS7>?*fc, S5ffi#GPS7 

>7-r\zm*t% gps bs#> s ©sfc£gB L-rmfl 

S!ia?S©ffiBx-^^5(#-rsS^tS<!:. tSE&GPS 
20 7>5 L ^fiBK»*T*i«E«ff««*«>JfflS5*--3'* 

&B£«^ a-c^asnt^H^Tcia^ffiBx-^ ics 
^TitemottB. «*. iai**jitwr«jSdMMi 

[0 0 0 6] B#«2©38Wtt, S(lEg««S:li3E&G 
PS7>ft«fcR»ft«0 , e»*. H#«3©fg?l] 
tt. ttE*GPS7>?*©»Wt*#afcl/. £©# 
a©§BB t ME& G P S 7 >y~rw\ an G P S 7 >x 
^-© 1 ^sa«w(c*a©sB«8ic«o#AS^r*a 
a> jR0»*Rtrrtt*t>©"c**. 

[0 0 0 7] 

T*. Hltt. *RR*WlUfcHR4JJ:tfRBR^© 
G P S 7 >?^©Rtttt«S jSTRWH. 0 2 13*89! 

-5. Bll:*V»T. lOtt^ittiifft. :?A$IRfc<!:©± 

I'-SWDRR'CaO. £©BBl 0±lCtt> ttBBl 
35 0©IS»iHB!lfc&gfcBg£*§*fc»©B»©f£B, fl 
AttSB 1 0 ©ttft£&©IDR&a-lCttRl'TG P S 7 

>t-^-i i~i cmewGPs 

7>xt 11-1 4tt**l-en©*»(Mt 1 1 a~ 1 4 

Sit. SGPS7>ftll~14ll 088© 1 OEU: 
©GPSBa*>6Sd*1-«GPS«»SSB-r*. 
[0 0 0 8] EJ2(C*5ViT. SGPS7>ftll~l 
4 Ktt, ZtlZtWJ >f-fl 1-1 4T?JiRUfcGP 

s«&£gBT*3BBi 5~i 8«»*n*na»an 

« T*50. £©#£«« 1 5~1 STBfflL&GPSRR 

B0>i*n**J*K:&T3TV»*. tteftft»9*R19 
tt, Sftl 0©^»lC*£:i;T&GPS7>7 i ^l 1-1 

<fo«) . &B£ I J7;U*1'AKgtl!£-f*. 
[0 0 0 9] ±E©J:5Cffldc$n&**JS«f9© 
Bffl&BitaNftfeictWT, igsro^n-^t-HS^ 

KbTK^-r*. §GPS7>ftn~i4* 
«fco;sm« 15-18 ssifp^- h»c u. g p s«sa> 

50 6<0l»SSGPS7>ftl 1-1 4£atT-en-6 



-358- 



3 

tw&mmi 5~i 8Tsm-r*wtic«i;o. mmio 

gST-^ssmu dosffiSx-^^ -en-en© 
smtsi 5~i 8tert««nTn*iatt«fc-«»Btta 
n* (xf-y^si) . 

[0010] &£ffi«8 1 5 ~ 1 8 IC-PSiElgSnfcWG 

s - 8 4 »©igf-^ ttSSCMasa 1 9 tcm#ic« 

O&Sn (Xf2/^S2) , uffl&WGS-8 4*0l 

fix-* £ b *jBi^^ wrsH^Tcitff m®mz& 

(Xf"^S3) , ^<DX-r-y^S4lC*3HT, B 
®1 0©B3P8S^COH*7cffiSS:#fflfS. 

*»T, ±*itSSIJ§I;::j3ttSB8ll 0©{4g. BBS1 0 

1 oroffl^s-e-n-engm-r*. -tux. ±SBgttjan 
eat, ^t32s$,t<^ig^T#si5ic. a&io© 

[ooii] ±Ro£5\z*mmm\z)mT\t, mmi 

0±©DSP^tCGPS7>x^l 1~1 4£t9:BU 

M#GPS7>fti i~i 4&®L,T-e-n ; ?n©s 

ff«l 5-1 8-CGPS8SMfr'=>©GPS®££g<rr 
SCttCfcO. m®l 0©BSP«B^lCfelt-5WGS-8 
4* ©S-gglx-^SIBtflU 

zmnrnmai® 1 9 \zw o &a/? b^so^ic 

&§5^£Bai0©ftB. «^«t^|fiI^£ , JT;U3"f 

*a£5umfc®m<D%m<ts.<> aaio©&B, ® 

flSSiSHg (±2 0mmW \zm%.-tZ£tff 
T#3. #J«S0!JICttSfi«l OCgtmSfflIgg 

[0 0 12] 04fi, *%B^*^<iDte©ms^^-rs 

gS©$j£0-C;&S. rcD<6C0*JSWtCfcViTtt, 041C 
*1\fc3»;:, GPS7>ftll~140§i«2O£ 
lttT®l&L. £©£ff&2 0,k&GPS7>5r:M 1 
~14(SlCtt. GPS7>ftll~14010£M 

wicsfflt82 o\zmw*.&®?z>mK\5iv&2 isrh- 

S. -€-L/T. C©3ft0»2 lSiSSgrfflSSBl 9rt>6 

2 ncj:i5a«^nfcGPS7>x^-os^miSttsm 
®2o-csm*n, sficjsasBi 9tcsiaisn5. u 

fc. tSfiCfflSSSl 9t©J!lSliv H2ic^-ra^i:^ 

[0 0 131 ±aB©£5fcte©£ffi0JfCfc^Ttt. 
««t l S-CS*. B«S©3S&iH-ill->XxA£©rix hft 



(3) &§B¥7-2 44 1 50 

4 

[0 0 14] fcfc. #89itt. ±E*ttflCE«3nfe 

t?tt, GPS7>fti i~i 4&aai o©itti&©izg 

PS^lCS;@bfe«^lCt5^TSiWL/t*<. GPS7> 

x^-©is:EfiBtt. &m®&mm\z&mtii&si)m*> 
fc. GPS7>ri-<Dfk'b±.&mMM\z7fi-r4m<o*>\z 

10 (E£;*n&V>. 
[0 0 15] 

BHBOjBJH &.±mWLtc£o\z*%Wiz£n\i, B 

S7>ftt, MIB&GPS7>7 L ^-|Ci!l*-r^GPS 
«MA^©mKS:§fibT1ft#a!lia*©ffi^x-^S5t 
#TS§B8li:. S9iB#GPS7>'r^ffieiC«J5-r«) 

a&-r*&&&&*gt<>:. lffli2ffig?3E&¥&Tg«l3n 

20 flft. ffl*£ffffl?«ftftfl9¥R&fta*.««i&l:l' 

fc©T?, mnuic!>ft«Hi%<. b«©&b. fa*, i* 

IRfl.L:fc<fc G P S 7 >^»©ti«t>ffim{CfT5 ' t 
[0 0 16] *&, *559JfcJ;n«. fJIH#GPS7> 

■^©aaasaacu r©*a©sft«itWE&G 

.30 PS7>T-^WIcKGPS7>x-t©lO&SWWlC* 
^t), GPS7>r-^-©Sm«*^ffllbT#, b«©& 
[0E©fflm/iBJM] 

[01] *55wsafflLfca«*ctt;Kaa^©GPs 
7>x±©®#««£^-rra0?*s. 
[02] *^©a^^n-aivxxA©-«»js:^-r«i 

[03] *&faMiz&vzm®%&mm<ommmmz7K 

40 fya-9>r-yzhZ>. 

[04] *^WICi3^5a«^»Wffi!|->XxA©ffi©ll 

aasa-raaaaHT* z>. 
io ats 

1 1~1 4 GPS7>ft 

1 5~ 1 8 SffltB 

1 9 mnmmm. mmtwzm 

20 *a©sm«a 

2 1 SIREiS 



-359- 



(4) 



#BB¥7- 2 4 4 1 5 0 



mi) 





[03] 



§ S IS 7 


■* - ? % 







=. ft 7Z il 52 IS If & 



=. & 7c is fa & 



s I 



S2 



S3 



.S4 



, ^S5 



ft s , m § . fS] § 



1/ 



S6 



[04] 



13 14 



—21 



-20 



'19 



QrZD 



-360- 



